According to one survey, prevalence rate of ischaemic heart disease in Bangladesh was 3.4% in 2001. 5 For the diagnosis of coronary artery disease, the 12 leads electrocardiogram (ECG) is the most readily available non invasive test by which, in addition of diagnosis, localizing and estimating the size of myocardial ischemia can be determined. Prior to the technologic revolution in noninvasive cardiac imaging of the 1970S and 1980s, the ECG and chest X-ray were the most commonly performed tests to cardiac diagnosis.
QT interval on the surface electrocardiogram (ECG) is a measure of total time of ventricular depolarization and repolarization (Fig-1 ). Regional differences in ventricular repolarization are reflected as differences in QT intervals in leads corresponding to different part of the myocardium. This heterogeneity is called QT interval dispersion. 6 Abnormally high QT dispersion has been correlated with risk of arrhythmic death in various cardiac diseases including CAD. 7 An increase in QTd is reported to predict the occurrence of life-threatening ventricular tachyarrhythmias and sudden cardiac death in patients with ischemic heart disease. 8 QT dispersion significantly increased during spontaneous angina in patients with documented CAD and were found to be significantly higher during the anginal episode compared to the painless conditions. 9 Prolonged QTc dispersion correlates with coronary artery disease severity in acute ST elevation myocardial infarction. 10 It is well established that ischemia can increase QT dispersion. Percutaneous coronary intervention is widely performed to manage ischemia in patients with coronary artery disease. So it is speculated that PCI can also reduce QT dispersion.
QT interval dispersion decreases after successful coronary artery revascularization and increases with restenosis . 11 Therefore, QT interval dispersion may be a marker of prognosis after PCI.
QTc dispersion in normal subjects
Literature reviews found that QT dispersion to vary mostly between 30 and 60 ms in normal subjects, 13 although average values around 70 ms were also reported.
Different studies show no statistically significant difference in QT dispersion between the genders or marginally greater values in men. 14, 15 
Prognostic value of QTc dispersion
Prolonged QT dispersion as a poor prognostic factor for CAD. They found prolonged QT dispersion is associated with higher level of Troponin T which is a recognized factor of poor prognosis of CAD. 16 QTd and QTcd were decreased significantly after PTCA + Stent because of the improvement of myocardial ischemia and heterogeneous repolarization in patients with coronary heart disease. 17 The degree in decreasing QTd and QTcd was associated with compensatory circulation in coronary artery.
Materials and Methods:
In this Cross sectional analytical study was carried out in the department of cardiology at NICVD, Dhaka over a period of 1 year from January 2013 to December 2013. during the period a total 100 patients was taken as study population and inclusion criteria was Patients with chronic stable angina and unstable angina undergoing PCI with Angiographic evidence of significant stenosis, e"50% for left main and ≥70% for any other major coronary vessel . At least one major vessel should have a significant stenosis. Exclusion criteria was Acute myocardial infarction, Ventricular pacing, Patients not in sinus rhythm,Sustained monomorphic ventricular tachycardia . Congenital long QT syndrome , Chronic total occlusion ,Electrolyte imbalance was excluded in this study. The study protocol approved by the institutional review board. Informed consent was taken from each patient or near relatives. Meticulous history were taken and detailed clinical examination were performed and recorded in predesigned structured sheet. Demographic data such as age, sex, height, weight, occupation etc. were recorded. Risk factors profile included tobacco consumption, hypertension, diabetes, dislipidaemia, family history of CAD were noted. Laoratory investigations were done -Cardiac Troponin-I, S. Creatinine, Blood Sugar, Lipid profile, screening blood tests for PCI were done ECG: Two 12 lead resting ECG were recorded, one on the morning of PCI day and another one 24 hours after PCI, at a paper speed of 25mm/s and 10mm/mV standardization.
Measurement of QTc dispersion:
QT dispersion was calculated on standard resting 12 lead ECGs obtained at the time of admission at a paper speed of 25mm/sec and with a calibration of 1 mv. Where at least 9 leads show measurable QT interval. ECG is manually measured with hand help calipers.QT interval was measured from the beginning of the inscription of the QRS complex to the point at which the T wave returned to the isoelectric line (Return to the TP base line). 15 For calculation of QT dispersion, 3 consecutive cycles were measured in each lead and the mean of these 3 cycles was taken as mean QT interval of that lead. In case of U wave, termination of the T wave was defined as the nadir of the curve between the T and U waves. Leads where the T wave ends or T wave morphology could not be clearly observed was excluded from analysis. 16 The QT interval was corrected by using Bazett's formula (QTc=QT/square root of R-R interval in seconds).Corrected QT dispersion (QTcd) was defined as the difference between the maximum and minimum QTc for a given heart rate.
So QTcd=QTc maximum-QTc minimum .The normal mean QTcd is 45+--_15 ms . 17
Observation and Results:
A total of 100 patients with chronic stable angina and unstable angina undergoing successful PCI were included in the study. 76 (76%) patients were male and 24 (24%) patients were female. Male female ratio was 3.2:1. Majority of the study patients belonged to 51-60 years age 42% followed by 32%, 15% and 11% in 41-50, >60 and d"40 years respectively. The mean age was found 52.6±9.1 years in male and 55.4±9.9 years in female patients (table-1) . Among the study patients, smoking was found 73% followed by hypertension 50%, diabetes mellitus 49%, family history of CAD and OMI 23% and dyslipidemia 13% (fig-2 ). The mean systolic blood pressure was 129.7±15.7 mmHg and mean diastolic blood pressure was 82.0±8.7 mmHg (Table-2 ). Among the study population 64% patients diagnosed as chronic stable angina and 36% patients diagnosed as unstable angina. QTc dispersion before PCI and after PCI were observed 85.2±41.4 ms and 68.8±40.8 ms respectively (table-3) . The difference was statistically significant (p=0.001).That is, QTc dispersion reduced significantly after PCI. Before PCI, the mean QTc dispersion was observed 90.8±41.0 ms and 74.2±40.8 ms after PCI in male patients with significant difference (p=0.001). It was also observed that in female, before PCI mean QTc dispersion was 67.4±37.9 ms and after PCI it was52.0±37.0 ms. with significant difference (p=0.001) ( Table-IV) .. The patients were also analyzed according to their involved arteries ( (Table-X ). There was no significant difference in baselione QT dispersion among the patients with CSA and UA, though the change of reduction was more in UA than CSA. (Bruyne, et al, 1999) Discussion:
In our study. we found the mean age of the patients was 53.3±9.9 years. Maximum frequency was found in the age group of 41-60 years.Almost similar mean age was observed by Yilmaz,et al. 18 ,Tikiz,et al. 19 , which are comparable with the current study.In this study it was observed that among 100 patients 76(76%) patients were male and 24(24%) patients were female which was almost similar 72/28 as observed by observed by Zhang Y et al. 15 The common risk factors for coronary artery disease in the present study were smoking(73%) , the highest one followed by hypertension(50%), diabetes mellitus (49%), family history of CAD(23%), and dislipidemia(13%). Almost similar distribution of risk factors were observed by Sharafat et al. 10 
Change of QTc dispersion after PCI
In our study , we found that QTc dispersion of the study population, before PCI was 82.4±21.4ms and after PCI was 64.6±21.7ms which was statistically significant(p=0.001) and the reduction of QTc dispersion was about 18 ms which was almost similarly observed by Alasti et al. 23 In their study, QTc dispersion before PCI was 80±40 ms and after PCI it was 60±40ms.
Reduction of QTc dispersion after PCI was also observed by Choi K-J et al. 21 This reduction of QTc dispersion indicates successful revascularization after PCI and improvement of ischemia burden due to reperfusion.
We found in our study that among 100 patients, 61(61%) patients had single vessel disease, 37(37%) patients had 
Riks factors
Percentage double vessels disease and 2(2%) patients had triple vessels disease. It was observed that prolonged QT duration was associated with the increasing number of affected vessels.
Accordingly, change of QTc dispersion was found for SVD-14.9±7.9, for DVD-18.9±6.0 and for TVD-it was 19.3±5.6 ms (p value =0.01). Here we see that increasing the number of involved vessel, there is increased reduction in QTc dispersion after PCI.
We analyzed the change of QTc dispersion before and after PCI according to the severity of stenosis i,e. e"90% vs <90%. It was found that reduction of QTc dispersion was more (17.3±7.5ms) in case of severe stenosis than moderate stenosis (14.6±7.2ms) but it was not statistically significant. Similar observation was seen in the study by Choi K-J et al. 21 In this study we observed the change of QTc dispersion among the patients according to involvement of different coronary artery and found that in case of LAD ; 16±40.3ms, in case of RCA;17.3±41.7ms, and in case of LCX 13.54±42.4ms. Here we see the reduction of QTc dispersion was highest for LAD followed by RCA and LCX. But this difference was not also statistically significant. Similar observation was found in the study by Choi et al. 21 In our study we found an association between QTc dispersion change and number of vessel involvement. Patients those had single vessel involvement had mean QTc dispersion change 14.9±7.9ms, patients those had double vessel disease mean QTc dispersion change was 18.9±6.0ms and patients those with triple vessel involvement had mean QTc dispersion change was 19.3±5.6ms. There is a strong positive correlation with the QTc dispersion change and increasing number of vessel involvement and was observed significant by Spearman's correlation test(p=0.01 ).
The most important finding of this study is that prolonged QTc dispersion is shortened by successful percutaneous coronary intervention (PCI). Thus help us as an important index for successful reperfusion and plays an important role in the prognosis of post PCI patients.
Conclusion:
PCI reduces QTc dispersion significantly among patients with angina. This QTc dispersion change is not influenced by sex, smoking, beta-blockers, hypertension, diabetes, renal impairment, stable or unstable angina but it depends upon the severity of coronary artery stenosis, involvement of coronary vessel and number of vessels.
